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how so fell a process should have escaped discovery for so long. 
My own impression is that the beginning of most chronic dis-
eases lies much further back than is generally thought-that
many a chronic disorder that does not attain its full develop-
ment till the age of fifty, or after, had begun its silent work
in early adult life. I am inclined to think that such is often
the case with non-syphilitic locomotor ataxy or granular
kidney-nay, even with such a disorder as paralysis agitans.

2. Non-traumatic disease is in its first phases purely
functional. "All disease at the outset is purely a functional
disturbance, and if we can recognise it early enough we can
often ward it off." (Sutton.) It is very necessary to attach
a definite meaning to the term "functional" here. By
functional disease I understand one in which there is
functional aberration without any discoverable structural
change to account for it. The qualifying word should be
noted, for many diseases that are regarded as functional are
dependent upon structural peculiarity that is undiscoverable.
Dyspepsia occurring in a perfectly healthy individual as a
result of severe mental shock is a functional disorder, pure
and simple, but the functional aberrations occurring at the
beginning of a case of locomotor ataxy which is purely
hereditary -i.e., which is independent of mal-environ-
ment-is manifestly due to some structural defect, though
such defect is, undiscoverable, consisting, it may be, in
some peculiarity in the arrangement of atoms in mole-

cules, and of the relation of molecule to molecule and
of cell to cell. Such undiscoverable lesions are, how-

ever, so subtle that one may regard all disease as func-
tional until the tissues have advanced to a stage of
dissolution which is discoverable, up to whioh time the

possibility of reversion to the normal is (often, at least) very
great.
The fact that all non-traumatic diseases tend to begin

insidiously and to be purely functional in their initial phases
should ever be borne in mind. I know of nothing in medicine
that is more important; it shows where progress lies and
inspires us with hope for the future. And this is needed. The

inability to cope with disease, such as it is met with in the
wards, is sufficiently depressing: too often one has to satisfy
oneself with the barren triumph of correct diagnosis. It is
of importance to be able to descry the approach of disease
from afar, so that physicians, like careful generals, may lay
their plan of defence betimes and not be taken unawares.
They must, in short, pay more attention than they have done
hitherto to the minor manifestations of disease.
Devonshire-street, W.
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ATTEMPTS to remedy deficiencies in the secretion or

nutrition of certain organs of the human body by the
administration of analogous substances taken from animals
are by no means of recent origin, as is frequently believed,
but date back into prehistoric times. Dioscorides has been
credited by historians with having been the first to recommend
the use of ox-gall for the treatment of constipation ; but it
appears from the recently published "Papyrus Ebers, trans-
lated by Joachim into German, that he derived his knowledge
on this subject from old Egyptian sources, for the papyrus
just mentioned contains elaborate prescriptions for the use of
ox-gall in various diseases. Sperma of animals was likewise
used in antiquity, and extracts from the testicles, as well as
from the brain, liver, spleen, and lungs of animals, are

recommended in the "Tyrocinium Chymicum" of Johannes
Beguinus (Amsterdam, 1669). Pepsine, on the other hand,
was only discovered by Schwann in 1836, and was intro-
duced into medical practice by Corvisart in 1854. The most
remarkable step in this direction, however, was taken
in 1889 by Dr. Brown-Sequard, with whose publications on
the hypodermic injection of testicular liquid everyone

1 The reader will find the meaning of the term "functional disease"
discussed at considerable length in the Causation of Disease, by
H. Campbell, M.D. London. 1889.

may be supposed to be familiar. He was soon followed by
others, who used injections of thyroid juice for the treat
ment of myxoedema, of pancreatic extract for diabetes, of
cardine for cardiac debility and dyspnoea, of extract of
supra-renal capsules for Addison’s disease, of extract of-

kidneys for uraemia, and of nervine and cerebrine for diseases
of the nervous system (Babes, Paul,2 Hammond,3 3 and

Dana4). Up to the present time, however, a solid foundatior,
cannot be said to exist for any of these therapeutical pro-
cedures, with the one exception of the treatment of myx-
oedema with thyroid juice. It therefore appeared to me to be
worth while to investigate any medicinal action which might
be possessed by extracts of the brain and spinal cord, and 1
will in the following lines simply relate my personal ex--

perience in this matter, without entering into criticism of
the opinions and practice of others.

In September, 1892, I communicated with Messrs. Brady
and Martin, of Newcastle-on-Tyne, requesting them to

prepare for me sterilised extracts from the braine.
as well as from the spinal cords of healthy young
animals, and I am very much indebted to them.
for a considerable expenditure of time and trouble or

their part in carrying out my wishes. They have prepared
these extracts in the same way as their thyroid extract-
that is, by mixing one part by weight of the animal tissues
with one part of glycerine and one part of a 0 ’5 per cent. car-
bolic solution. A healthy rabbit is killed by the inhalation of
chloroform. The spinal cord is then rapidly dissected out
with sterilised instruments and under antiseptic precautions.
To 3 grammes of spinal cord matter 3 c. c. I glycerine
and 3 c. c. of the carbolic solution are then added, and
the whole is intimately mixed and allowed to stand for-
a day. On pressing it off the product is found to measure
7 2 c.c. The brain is treated in the same manner: to 82
grammes of brain matter 8’2 c.c. of glycerine and 8’2 c.c.

of the carbolic solution are added, the product measuring
20 c c. I have termed the organic extracts thus obtained
myeline alpha and cerebrine alpha-the alpha being added in
order to distinguish the brain extract from the animal
alkaloid I I cerebrine " (C69H11N2), which is obtained by
treating the protagon of the brain matter with alkalies, or by
boiling the fresh brain with baryta water, and then extract-
ing the alkaloid with boilirg alcohol from the precipitate ;
and to distinguish the spinal cord extract from "myeline, ’

which is no chemical compound, but one of the constituents
of the central nerve-fibre. The specific gravity of the cere-
brine alpha is 1087 and that of the myeline alpha 1082. They
both have an acid reaction, and contain organic matters in two.
forms-viz., first, matters in solution, and, secondly, matters
in suspension, which latter cannot be filtered out undiluted.
Messrs. Brady and Martin have found on analysis that the former
contain small quantities of proteids, giving the xanthoproteid
and Millon’s reactions. They do not contain phosphoric
acid either in combination with bases or with organic
compounds. Among the matters in suspension are protagon

’ (C,6HllN2-p,), lecithine (C44H90NPO9), cerebrine (C69H11N2),
and proteids. The total quantity of phosphoric acid present is in
excess of that required to combine with the bases. Although
insoluble in water, the phosphorised bodies readily split up

3 under the action of alkalies, yielding stearic acid, glycero--
phosphoric acid, and choline, and are then fairly soluble.
Neurokeratine, nucleine, and spermine have been looked for,

’ but not found. Neither preparation has shown perceptible-
change after having been kept for upwards of three months
in stoppered bottles lying on its side in a cool place. Hypo-

t dermic injection appears to be necessary, as swallowing these
- extracts produces no perceptible physiological or therapeutical

effects. The gastric juice seems to decompose them and to

render them inert, as it does with other animal fluids, such
as vaccine, snake-poison &,o. In order to avoid irritation it

f is best not to inject into the cellular tissue, but into the
substance of the muscles, preferably the glutei. After a

s 
number of trials I have found a good initial hypodermic dose’
of both extracts to be five minims. If after such a dose a

s 
good effect is perceptible, the same may be continued ; but

.: should there be no change the dose may be gradually

1 Babes: Die Behandlung der genuinen Epilepsie &c. Deutsche
Medicinische Wochenschrift, No. 30, 1892 ; No. 12, 1893.
2 Constantin Paul: Exp&eacute;riences sur la Transfusion Nerveuse.

Bulletin de l’Acad&eacute;mie de M&eacute;decine, F&eacute;vrier, 1892. Du Traitement
de la Neurasth&eacute;nie &c. Ibid., April, 1893.

3 Hammond : On Certain Organic Extracts, their Preparation &c.
New York Medical Journal, Jan. 28th, 1893.

4 Dana : Modern Pathology and the Pathology of Nervous Diseases.
Boston Medical and Surgical Journal May 18th, 1893.
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raised by one minim each time until twenty minims
are given. As a rule I have used these injections on

alternate days, but some patients have been eager to have
them daily, and have made good progress when this was done.
I have used cerebrine alpha where the symptoms pointed
to the brain as the seat of the mischief and myeline alpha in
spinal diseases, but I have occasionally reversed this, and I
have been unable to discover any essential difference between
- the two extracts. The duration of the treatment has varied

considerably. In some cases only three or four injections have
,been given with the best results ; but in the majority I have
continued the treatment for from four to six weeks ; in a few,
however, it has been much longer. A patient with locomotor
ataxy, who is no longer under my care, continued the

injections, on his own responsibility, for ten months
.after I last saw him ; and another, with progressive
muscular dystrophy, has had about a hundred injections
under the care of his usual medical attendant. In both
these cases benefit has been obtained, more especially in
<the former.
The physiological effects of these injections in persons of

average health consist chiefly of feelings of increased nervous
- energy and buoyancy, and greater capacity for physical and
intellectual exertion without much subsequent fatigue. In
.other respects, however, no particular changes have been
noticed. There has been no increase or decrease of tempera-
ture, and the rate and quality of the pulse and the type of
respiration have remained about the same. The coarse,
muscular force as tested by the dynamometer, both before
and at certain intervals after the injection, varied only to a
trifling extent. The appetite appeared to be increased and the
action of the bowels more free. The quantity of urea excreted
in the twenty-four hours was in some instances increased,
food and other conditions of life remaining about equal ;
sometimes, however, no definite change could be discovered.
Some of the physiological effects described by Hammond, s
and recently criticised by Stockwell,6 are probably owing to
the injection of the alcohol which is a constituent of Ham- 
mond’s preparation.
The principal diseases in which I have used hypodermic

injections of cerebrine alpha and myelinealpha are the different
forms of neurasthenia ; the chronic degenerations of the
’spinal cord, such as locomotor ataxy, spastic spinal paralysis,
and progressive muscular dystrophy of spinal origin ; and
’various forms of hemiplegia, paralysis agitans, and epilepsy.
I have also used these extracts in a case of astasia-abasia, in
’one of grave hysteria, for the disabilities attending old age,
and during convalescence from acute diseases. The general
result at which I have arrived is that cerebrine alpha and mye-
line alpha are no specific remedies for disease of the nervous
system. I have, indeed, found them to be useless in epilepsy,
paralysis agitans, and tremor, as well as in the usual forms of
hemiplegia. On the other hand, I am convinced that they
constitute a nervine tonic of considerable efficacy in certain
maladies and conditions mainly characterised by loss of

nerve-power ; and that through this property they will
ke found to be a valuable addition to our other and older
nervine remedies, with which they may often be used
in conjunction. In conditions which are habitually looked
upon as purely functional good results may be obtained by
the injections without any other active treatment, while in
maladies where the organic structure of tissues is damaged
they seem to act chiefly as adjuvants and intensifiers of other
treatment. I have found in a number of such cases that
much better and quicker progress was made from the time
the injections were added to medicinal and electrical treat-
ment than before ; but where the latter was dispensed with,
and the injections were used by themselves, the result was
1!10t so favourable. Of fourteen cases of neurasthenia six
were successfully treated by injections alone, six others im-
proved under combined treatment, and in two cases there was
no change for the better. These latter, however, were on the
borderland of insanity. In the six cases which were treated
simply by injections the mental depression was more par-
ticularly benefited.
A patient, a man aged sixty years, who had been neurotic

for many years, was under treatment when several grave
misfortunes happened to him-viz., loss of a large sum of
money and the serious illness of his wife and daughter.
While formerly under similar circumstances he would have
been completely prostrated, he was able to go on with his

5 Ibid.
6 Stockwell : Study of the Organic Extracts, &c., Medical News,

Philadelphia, Aug. 26th, 1893.

s work, and although he keenly felt the distress caused by these
.i events he never lost his self-control. Another patient, a
e man aged forty-two years, whose thoughts had for some time
. past been running on hardly anything but the various forms
I of committing suicide, the pros and cons of which he used
i to discuss with himself night and day, found after two injec-
I tions that these thoughts did not come so readily to him,
i and he eventually became altogether free from them. A
l man aged seventy-six years, who had been neurotic almost
s all his life, and had suffered chiefly from gastrodynia,

spasmodic asthma, and fits of depression, wrote to me
about a week after the first injection : "You will hardly

’ believe me when I tell you that within forty-eight hours
after your operation I was quite another man, and have
remained so ever since." Suggestion will no doubt by
many be credited with such a result, but the patient who

I wrote these and other much more significant words, which
I suppress, was a man of the most brilliant and highly

. trained intellect and the keenest analytical powers, which
neither age nor infirmity had been able to blunt, and he
had previously used numerous other modes of treatment
which appeal far more to the imagination than such a simple
thing as a hypodermic injection.

In eleven cases of locomotor ataxy the injections have
greatly helped to improve the condition of ten. In
these cases progress was very slow with other treatment,
but when the injections were added a fresh impulse was
given, which was plainly perceptible to both medical
attendant and patient. Of course tabes, like phthisis,
cannot be cured in the sense of actual restoration of
decayed or destroyed structures to their normal con-

dition ; indeed, Professor Charcot wrote to me, only a
few months before his death, with regard to some reputed
cures of tabes in Paris : " Quand on gu&eacute;rira le tabes il fera
chaud I" But in tabes, as in phthisis, such an improvement
in functional activity and relief from suffering may result
from appropriate treatment that the patients, although
remaining handicapped, are able to do good work and to
enjoy life. A man had contracted syphilis nearly twentyyears - before the first symptoms of tabes appeared, and
still had psoriasis on his leg when he first consulted
me. I treated him with mercury, iodide of potassium
and electricity, under the influence of which he im-
proved ; but he lost nearly all the benefit he had

gained owing to a severe attack of pneumonia following
influenza which he had about four months later. As
after recovery from this he remained in a very low state
I thought it undesirable for him to spend the winter
in England and sent him abroad ; and I did not see

him again for some nine months, when he appeared to
be in very much the same condition as he had been
when I first saw him. There were the Argyll-Robertson
pupil, Romberg’s and Westphal’s symptoms, ataxic gait,
difficulty in urinating, loss of sexual power, and many
other signs of the disease. I now added injections of
myeline alpha to the previous treatment, and a rapid im-
provement took place. After half a dozen injections he was
able to walk very much better, standing and turning round
were easier, and he felt himself becoming stronger day by
day. After about six weeks’ treatment he felt well enough
to return to work, and married ; he has quite lately informed
me of the birth of a child. The other cases of tabes which
I have thus treated have not improved so quickly or so

thoroughly, but six have benefited considerably, three were
slightly better, and one remained very much the same. In
none of them, however, did the knee-jerk return, nor was
there any change in the Argyll-Robertson pupil.
Four cases of spastic spinal paralysis have been treated

with injections of myeline alpha in addition to other treatment,
and three have greatly improved. The exaggerated tendon
reflexes which are seen in this malady showed considerable
diminution after a time, and ankle clonus had disappeared ;
while the walking power, and in two cases the action of the
bladder, which had been weakened, was much ameliorated.
In one of these cases other treatment was discontinued at a
certain stage, and only injections were made, with the result
that the patient continued to improve in a very satisfactory
manner. Three cases of progressive muscular dystrophy in
adults have been similarly treated, with decided benefit. One
of these patients was sixty-seven years of age. A good
result was also obtained in a case of astasia-abasia, which
occurred in a single woman aged thirty-five years, and in a very
peculiar case, in which at first a suspicion of commencing
general paralysis was entertained, but which the result of the
treatment showed to have been rather one of grave hysteria.
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This patient was a widow aged forty-three years and the mother
of five children. She had been out of health ever since her
husband’s death five years ago. More especially during the
three months before I saw her there had been a very striking
change in her manner ; she had shown difficulty in collect-
ing her thoughts and in "pulling herself together," spent
much time over trifles, showed a mania for writing letters
and unnecessarily cleaning ornaments, stood for hours
in her bedroom with open door and windows doing
nothing, refused to go downstairs, could not settle herself
for sleep, and appeared to be indifferent to her children,
of whom she had formerly been extremely fond, and
callous to her own appearance. All the deep reflexes
were exaggerated in the upper as well as in the lower

extremities ; she dragged her feet in walking, shuffling them
along the ground, and she was awkward in getting into a
carriage and in going upstairs or uphill. She had also
suffered from incontinence of urine and matutinal vomit-
ing. Her father and two uncles had died from paralysis.
She was treated chiefly with cerebrine alpha injections and
completely recovered her mental as well as physical health in
about three weeks’ time.

Cerebrine alpha injections without other treatment have
proved to be useful in various disabilities incident to old age.
I have noticed such a result more particularly with regard
to the power of walking. Persons who have to their regret
been obliged to give up walking exercise altogether
have found themselves, after a comparatively short treat-
ment, enabled to resume it to an extent which they had
not believed to be possible. A man aged seventy years, who
had been very fond of walking, had been of late years
obliged to give it up as it easily induced exhaustion,
and he had to walk so slowly that it was a source of annoy-
ance to him. His walk was, in fact, more like a crawl,
although he had no spinal disease. After three weeks’ treat-
ment he was able to walk three miles at a time at a good
pace and without subsequent excessive fatigue, and hot
weather, which formerly seemed almost to paralyse his walk-
ing powers, seemed now hardly to affect him. The appetite i

may also be increased in a remarkable manner ; those who
have not been hungry for years begin to relish food again.
At the same time there may be less desire felt for alcoholic
stimulants or medicinal tonics such as quinine, &c., which
have been habitually taken before. The action of the bowels
also becomes easier. In one of my cases there was such
atony of the bowel that two consecutive enemas were re-

quired for effecting relief, for the first injection appeared to
bring the fasces near the lower end of the rectum, but did
not cause an evacuation. After a few injections of cerebrine
alpha no further enemas were required. Another patient
had taken cascara sagrada every night for several years,
as if he omitted the daily dose constipation set in and was
speedily followed by symptoms of congestion of the liver
and gout. After some cerebrine alpha injections he found
that the cascara sagrada, which had generally produced
one good solid motion, caused several loose ones in the
morning, and he then gave it up, at first tentatively, but he
soon found any further recourse to it to be unnecessary. In
another case obesity was diminished, apparently in conse-
quence of improved digestion and defecation.
The expulsive power of the bladder, which is so often

weakened in advanced age, may be much strengthened by
these injections, and so is the sexual force. In some cases,
where the density of the urine had been very low, showing
renal inadequacy and diminished elimination of urea, the
amount eliminated gradually rose until it approached the
average (in one case from 114 grains to 212 grains). I have,
however, also seen cases with neutral urine and great excess
of phosphates where this condition persisted after a number
of injections, while other symptoms of impaired nervous health
disappeared.

During or after convalescence from acute diseases, where
the patient’s health remains broken or where definite nervous
sequel&aelig; have shown themselves, the tonic effects of cerebrine
alpha injections may be utilised. In a man aged thirty-six
years, who had had a third attack of influenza in March last,
great depression remained after a sufficiently long change of air
and scene. He felt himself to be in a kind of dreamland, was
apt to lose himself, and had odd and distressing sensations
in the head. He was totally unfit for resuming his duties,
and he had lost all taste for work as well as for the athletic
games which he had habitually played. Medicinal tonics did
not seem to affect his condition. After three injections his
health was completely restored.

Like many other tonics, cerebrine alpha and myeline alpha.
may disagree with the system. In a case of paralysis agitans.
the patient soon after an injection felt fulness and distension ir
the head, with itching and irritation of the skin all over the
limbs, which lasted for about two hours, when it gradually
passed off. In some cases there has been local irritation
round the puncture, and in one case a considerable swelling.
occurred, which caused a good deal of pain and discomfort,
and only passed off after five or six weeks. In that case, how-
ever, the patient had injected himself, and the accident might
not have happened if the injection had been made by a medical
man secundum artem. As a rule, however, neither pain nor any
other discomfort is experienced subsequently to the injection.
It is, of course, indispensable that the syringe used should
be in a perfectly aseptic condition, and for obtaining this it is
useful, in addition to the usual cleansing and carbolising, tc
pass the needle of the instrument a few times through
the flame of a spirit lamp before using it. I am not in a

position to affirm that the results which I have thus far
obtained with this mode of treatment will be permanent, as
the time which has elapsed since I began using it is far too
short for that. I consider it to be quite probable that in some-
of the cases treated there will be relapses, to which nervous
affections of all kinds are so very prone. The immediate
effects of it, however, must be looked upon as satisfactory in
a number of cases, more especially if we consider that many
in which I have used it were of a very obstinate description.
and had resisted a great variety of other energetic thera-
peutical procedures.

In conclusion I must say a few words about what I con-
sider to be the mode of action of these extracts when hypo-
dermically administered. Many persons will agree with

Massolongo7 and Guelpin8 in thinking that their effects are-
simply owing to suggestion and to the expectation of relief
which accompanies the use of the remedy. I do not share.
this opinion, as most of the patients I have treated with them.
had already gone through a great variety of other treatment,
and appeared to be quite inaccessible to the influence of sug-
gestion, being, indeed, rather sceptical as to any benefit likely
to result from them. In several cases I have said little or

nothing to the patients about the nature of the liquid injected;
in order to exclude the influence of suggestion as much as,
possible. From what I have observed I have come to the-
conclusion that the action of extracts is twofold. In the first.
instance they may be looked upon as a highly specialised
pabulum of nervous matter, in consequence of their contain--
ing protagon, cerebrine, and lecithine; and, in the second’
place, they appear to act as antitoxines, as the phosphorised
bodies split up, under the influence of the alkalinity of the
blood, into glycero-phosphoric acid and choline, which have
the power of stimulating intra-cellular oxidation and the:
elimination of leucomaines. These points I propose to con-
sider more fully in a subsequent paper.
Harley-street, W.
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IN a country so prolific of malarial diseases as India

pregnant women frequently require the administration of that
most efficacious drug, quinine, in the treatment of such affec-
tions. There has been a prejudice against the use of large
doses from an early date in its therapeutic history, owing to
fear that it might either produce miscarriage or cause

premature labour, and many physicians avoid giving it

altogether, much to the patients’ detriment. In the light of
experience I was surprised to hear how deep-rooted this
prejudice is amongst Indian medical men, as I am convinced
that miscarriage is much more likely to occur from the
effects of the paludal poison and the recurrence of high
temperature, and that by the timely administration of
ouinine in large doses the patient might be cured of her
fever and miscarriage even prevented. All physicians who

i
7 Massolongo : Riforma Medica, February, 1893.

8 Guelpin : Injections de Liquides Organiques. Progr&egrave;s M&eacute;dical,
Mars, 1893.


